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Improvement of ADU(Antenna Distribution Unit) for RF signal
Stability of Glide Path
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Abstract

This paper explains how existing electrical ADU(Antenna Distribution Unit) has been improved into a
mechanical ADU. Generally the mechanical ADU has stabilized Glide Path which provides a RF signal to the
aircraft for safe landing and it has solved the issue of phase shift and power distribution ratio change which
can be occurred during long-term use. Besides it has been certified by Flight check and operating several airports
in oversea as well as in korea.
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H 1. GP ADU Power 24 3! Phase =Hj
Table 1. Distribution of GP ADU Power and Phase

ohg} Course CSB Course SBO Clearance CSB
(Power/Phase) (Power/Phase) (Power/Phase)

Upper - -6dB/180° 0dB/0°

Middle -6dB/180° 0dB/0°

Lower 0dB/0° -6dB/180° 0dB/0°
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2) ICAO Annex 10 ; Aeronautical Telecommunications Vol 1, (Radio Navigation Aids) 6th, pp. ATT C21, July 2006.
3) ICAO Annex 10 ; Aeronautical Telecommunications Vol 1, (Radio Navigation Aids) 6th, pp. ATT C24, July 2006.
4) FAA Order 6750.49a ; Maintenance of Instrument Landing System(ILS) Facilities, ch2, pp. 44, 10/17/2005.

5) ICAO Doc 8071 ; Manual on Testing of Radio Navigation Aids, pp. 4—18, 31/10/2002
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Phasing®l| = Procedure No.13} Procedure No.2, 5 7}4]
W O] U=H], Airborne Phasing No.1-& 2+ QHe| L
FHEE Carriers} Sidebands A3 E HE2 #g
1) ol 2 s, A bz 53
+ Carrier®} Sidebands A &S Hg|steopat & X}FG va
o] 7}53F 9] Procedure No.2¢]th. 7122] Electrical
ADU(Antenna Distribution Unit)= Procedure No.1%+ 7}
ot

H 2. Airborne Phasing Procedure No.16)
Table 2. Airborne Phasing Procedure No.1

Type Check Configuration
Modulation Level Carrier Only
Modulation Equality | Carrier Only

Upper to Middle Antenna

Lower Ant-Dummy Load

Phasing Middle Ant-Radiate Carrier + Sidebands
Upper Ant-Radiate Sidebands

Main Sideband Phaser-Quadrature

Lower to Upper and Middle Ant
Lower Ant-Radiate Carrier + Sidebands
Phasing Middle Ant-Radiate Carrier + Sidebands
Upper Ant-Radiate Sidebands

Main Sideband Phaser-Quadrature

Phase Verification Clearance Transmitter Energized

E 3. Airborne Phasing Procedure No.27)
Table 3. Airborne Phasing Procedure No.2

Type Check Configuration
Modulation Level Carrier Only
Modulation Equality | Carrier Only

Lower to Middle Antenna Phasing
Lower Ant-Radiate Carrier Only
Phasing Middle Ant--Radiate Sidebands Only
Upper Ant-Dummy Load

Main Sideband Phaser-Quadrature

Lower to Upper Ant Phasing
Lower Ant-Radiate Carrier Only
Phasing Middle Ant-Dummy Load

Upper Ant-Radiate Sidebands Only
Main Sideband Phaser-Quadrature

Phase Verification

Clearance Transmitter Energized
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3-1. ADU ¢l& S E
3—1—1 CSB(Carrier+Sidebands) Flow
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AX™, CSB Low?} CSB Middle AntZ9] 82 ¢

6) FAA Order 8200.1C ; United States Standard Flight Inspection Manual, pp. 15—51, 02/01/2007
7) FAA Order 8200.1C ; United States Standard Flight Inspection Manual, pp. 15—52, 02/01/2007
8) FAA TI 8200.52 ; Flight Inspection Handbook, pp. 15—82~15-83, 09/14/2009
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J&1. ADU Block Diagram
Figurel. ADU Block Diagram
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3—1-2 SBO(Sidebands Only) Flow
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3—1-3 Clearance Flow
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3—1-5 Monitor Signal

ez A5 A8 AFEAUAE AEHE
Azl 7 2 FRE A% WBY A B

wo] gtk A&7 14S v 2
- A% AFH] (Coupling Ratio) : -30dBc +/- 1dB
- @A A3 @ Z|(Relative Coupling Ratio
Margin) : +/- 0.5dB

- A A (Directivity) : -20dBc ©]%
3-2. ADU +Z
ADU ]% X]—.J ——rL/H o q,g_ 3_—1_‘_‘_94_ %1_1:]_

H 4. ADUQ YEEHA F4 R
Table 4. Composition of ADU input and output

Azt Sl A dAE g
CSB Low Ant -30dB+1B
SBO Middle Ant -30dB+1B
Clearance Upper Ant -30dB+1B
29 A5k oS3} AL HIT 2L AEGS
REs AAET
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S Aojg 4= i, Low / Middle / Upper Antenna®)
%

&9 Azl 22 A9 ojels Lol 295) 2
4%+ Y IR $HE gk

H 5 3 39 4TF ¥ Y 0|5k
Table 5. Phase adjustment range and gain error for
output signal

Limit o]=9Qx}t
Low Ant -32°<0°<+32° +/-0.1dB
Middle Ant -32°<0°<+32° +/-0.1dB
Upper Ant -32°<0°<+32° +/-0.1dB
Upper to Low Ant ono R
- + +/-
(SBO,CL Only) 32°<0°<+32 /-0.1dB

ADU 9=9 AYH <
=,

- Inner Conductor : Be-Cu(Beryllium Cupper)

5% N-Type FemaleZ /3

- Dielectric material : B Z&
- Outer Conductor : Zn-Cu(Zinc Cupper 7},
Chromium E=5)& A|2E o
Main PCB(Printed Circuit Board)2] 8-
- Substrate material : FR-4
- Cupper Thickness : 10z
- Number of Layer : 4
- Plating material : Sn(Tin : 5-4)
- PCB Total Thickness : 3.5m/m ©]t}.
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